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WE CLAIM: 

, AhighWpu.me.hodforde.er.iningabioche.ica.fi.5,^ 

or polypeptide domain of mAnown fimetion oomprism^ 
Ia) totifVingaputativepolypepUdedomain^k^properlyfolds'^^^ 
llepoiLtide — saids^ypeptiaehav,^^ 

dimensional structure; X 
(B, deten„ininga.eedime^-c»eofthestablepo.ypepude 

(C) "ngthede^dtoedi— ism>c.u«^ 

' XptideXn.ola,owntoee-dimensionalsm,c»xesmapro,^^^^ 
d^ Serein saidco.pariso„iden.ifies.now„~ 
said Z„ dam baric that are homologous to the determmed three 

difmisional Structure; and 

(D) /Celati.gabiochemical — corresponding to 4e,to^^^^^^^ 
^ homologousstmoturetoabiochemicalftnetronforthesmble 

polypeptide domain. 
Tbe method aecording to claim 1 , further comprising the prestep of parsing a 
targe, polynucleotide into at leas, one putative polypeptrde domain. 

Tire method according to claim 2, wherein saidparsing is performedby^^^^^^ 
computer algorithm, wherein said first computer algonthmrs selected fromAe 

;:;consi!tingofacomputer algorithm capableofdetermmrng^^^^^ 
ounlriesofapolynucleotidcandacomputeralgonthmcapab^of 
determining interdomainboundarres encoded inapolynucleotrde. 

method of claim 3, fimher comprising a computer algorithm that comp^es 
r;:^: polypeptide domain sequence withlcnowndomamsecuences stored 

within a database. 

The method of claim 1. wherein said identification of the s^ble polypeptide 
Illhavingadefined three dimensional structure is performedbyas^^^ 
I'indeidentbiophysrcalcriteriathat assesses the correctnessof^^^^^^ 

f polypeptide domain, said setofactivity-independe 
Idnga last oneofthecriteriaselected from the group consrstrngo 
ctldichroism measurements. ■H-NMRspectroscopy.am.dehydrogen- 

deuterium time course exchange, and thermal denaturaUon. 
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The methodofdaiml.whereinsaiddeterminationof .he three di^^^^^^ 
^e'lofthe stable polypeptide domain is obtained ftcanNMR 

spectrometer spectra of said polypeptide domam. 

spectroscopy (^°ESY ' H^^'^j^ ^.a.field gradient triple-resonance 

coherence spectroscopy (PFG-Hbyc), p hcCNH-TOCSY), pulsed- 

HrrNH "C-"C total correlation spectroscopy (PFG-HCCNH '"^^ ''^ 

CBCA{CO)NH, H(CA)NH, and H(CA)(CO)NH. 

The ntedtod of claim 6. wherein saidNMR spect^is analyzed by a second 
I!:;era,sorithn.dtatauton,a.ical,yassisnsresona„ceass,gnnren.sto.he 

polypeptide sequence, 
exchange. 

, Then>ethodofclain..,whereinpriortostep(B,saids.ablepolypeptidedon>.n 

isoptimallysolubilized,saidoptimumsolubilizat,oncompnsmg 

preparing an array of microdialysis buttons, wherem each of sa.d 
' :rdilysisbut.o„scon.ainsatleastl..ofanapprox.n>ate,ylM 

solution of said stable polypeptide domain; 

d°Slgeachn.entberofsaidarrayofn,icrodia,ysisbunonsaga,nsta 



ii) 

:hlersaidstablepolypeptidedon,ainhasren,ainedsolu«e;and 
iv) selecting the polypeptide domain having optimum solub.hty 
characteristics for NMR spectroscopy. 
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The method according to claim 1 1 , wherein said third computer algorithm is 

selected from the group consisting of DALI, CATH and VAST. 

The method of claim 1, wherein said protein data bank is Protein Data Base 

("PDB"). 

The method of claim 4, wherein said database contains domain sequence 
information of known and determined domain sequences. 
An integrated systeV for rapid determination of a biochemical fimction of a 
protein or protein doVnain of unknown function: 

(A) a first compuL algorithm capable of parsing said target polynucleotide 
into at least oAe putative domain encoding region; 

(B) a designated 4 for expressing said putative domain; 

(C) an NMR spect^meter for determining individual spin resonances of 
amino acids of Wputative domain; 

(D) a data collecti^evice capable of collecting NMR spectral date, 
wherein s^ dat\collection device is operatively coupled to said NMR 
spectrometer; 

(E) at least onWompu^^ 

(F) a second coW^^gonthm capable of assigning individual spm 
resonances uHndiviWal amino acids of a polypeptide; 
a third co/puter alglrithm capable of determining tertiary structure of a 
polype/de, whereinlaid polypeptide has had resonances assigned to 
individual amino acids of said polypeptide; 

a daibase, wherein stoVed^Within said database is information about the 
struLre and functioJfknown proteins and determined proteins; and 
(I) a foLh computer^rilhm capable of determining 3D structure 
homoWbetW^en the dltermined three-dimensional structure of a 
polypeptide of unknown knction to three-dimensional structure of a 
protein of known fiinction, wherein said protein of known structure is 
stored within said protein ^atabase. 
The integrated system of claim IS^wherein said fourth computer algorithm is 
selected from the group consisting bf DALI, CATH and VAST. 

! 
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Ahigh-throughputmethodfordeterminingabiochemicalfimctionofa 
polypeptide of urfa.own fanction encoded by a target polynuclectde cotnpnstng 

rAj'^^'Ltifying at least one putative polypeptide dotnain encoding region of 

the target polynucleotide ("parsing"); 
(B1 expressing said putative polypeptide domain; 

determining whether said expressed putative polypeptide domain forms a 
stable polypeptide domain having a defined three dimensional structure 
("trapping"); 

determining the three dimensional structare of the stable polypcpt.de 

domain; 

comparing the determined three dimensional structure of the stable 
polypeptide domain to known three dimensional structures m a Protem 
Data Bank to determine whether any such known structures are 
homologous to the determined structure; and 
correlating a biochemical function corresponding to the homologous 
structure to a biochemical fonction for the stable polypeptide domam. 
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